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(54) SWITCHING POWER CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching 
power circuit wherein a switching loss caused by a 
parasitic capacitance of a power MOSFET can be 
reduced, when the switching power supply which uses 
the power MOSFET as a switching element and has a 
large output power is used in the small output power 
condition. 

SOLUTION: When an output power is large, current in a 
current detecting circuit 5 is larger than a specified 
threshold value, thereby outputting a switching signal for 
turning both switches 3b, 3c ON from a switching signal 
generating circuit 3a. Compared with the conventional 
circuit wherein two power MOSFETs 1 and 2 operate 
paralelly but only the power MOSFET 2 of a small 
parasitic capacitance is used, an on-state resistance 
loss is reduced and. furthermore, a switching loss which 
is the sum of a loss by the parasitic capacitance and 
that by the on-state resistance is also reduced as a 
whole. When the output power is small, only the power 

MOSFET 2 operates, thereby reducing a loss by the parasitic capacitance and the entire 
switching loss. 
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(57) [giiai 

oaj/^r?— MOS FET 1 2ii;2A<at5lJiilf^L. 
»A</h*'5:/<'7— MOS F ET 2(0^^^'GEfflLrt^fc 

#|3|±, /^r?— MOS F ET 2ro»«f*<l!lf^U, 
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*ii L -ciSEx ^ > ^m^- ^ X 5^ > 

2 (D h'^ >i>x5i t $g6lt-5 t^ic, 
X'T 

1 &t;m2©S5>vX^i©^tiigiSgili:©r^(-^(t& 
♦i.rt^«Ci:$^ai:-r«S!*«1 ib«<ox-<^»^>^ 

[|f^^3] strie^ajiiiKtt. striBh^>xa)-2fe# 

1 &t;Sg2<D h7:/i?X5tfl>JtilS^^i:<0FBllc-?>j# 

%±-r^S¥SE3S^. ltreig2(Dfi3!£i§]»():>tiiA«s 

IBSl «) hv>i?X5'(D*iJffiliiBT-(r^^A;t)$^irt^* 

OTI3lM(BlillS(oai:^j«9fflifi^*, StrlBm2<D h^^i^x 

X(iJfiBff-5X-<-yf^i:.fcyj5:y. Hlrf5m2<DS 
3g|ilffifl)tU^jmfiE**S(fiH»*«E J: y ^^E^ t ^(Di«f . 

*l!rEffi20 K5:/S?x$r«)*ij»4ai^r=A*-r'5c:t* 
^mtr ixtt2E«<Dx-f-y^> ^^msEi 

[K*«5] ItTEttailHimii. mrEh^>xa)-j)i# 
IKD-SgtSt h7r/X<D-2J?^«»c3fe51JI=»«Si**tfcllr 



SSElJSi:, MEL#t^fi||Zj^|KLf=U'<;KDS*aE* 
|g^irSS^mS31^. MES2(D59!E[ll»<0UlA1iS 
i:WEfi*miIi:^U^;UJ±^-r<5a>AU'— 5»i:, S5r 
Emi © ^7:/i?X5«(D^!I®^^!■^=SB#A*^^Tt^S 
l!fE*lffliIiI»©ffiA*iJffli«^^. mrES2<D h5>i?X 
©SdffiiiS^lztirEn >/<U-4KDtU*<t#l=jE liTA 
:^jX(*iS»f-r^x-f •v^tjiyfdry, fJrEm 2 rossSEH 
K©Hl*®£E*<StE»^«liJ:y;fcJ5:Si:#CD^, ME 
X-f •y5=-S;M/t L-CMESi|fflillKO!)ai*$iJfflHi^*Btr 

Em 2© h^>«:?x^a)«ijfflisg^-r=A*-r-6ct*!itis 

i:-r-5»*«i xiisESE^x-r^/g^^^maiiHiiS. 

[a*«6] «rE»1&i;m2©hv>i?X5tli:, /< 
r7— MOS FET-Cfcy, -ttt-^tl© KU-f >A<|5E 

h ^ i/X<7)-jft««i<D-Sii=ft»*ix-ctx« =: t *1#tS 
t-r-5»*^ 1 ;;5S5a>5 %L^■r4^3&^— 3lE«0!)X-f ^» 

[O O O 1 ] 

^Izmt-J^ ^ClX-f MOS F ET 

[O O O 2] 

I*. ^ia^8-2 6 6 04 4-§-^ail=||***ifcX-<t/ 

[0 0 0 3] msizisisr. 1 (iB^X-f-y 

5^3 2, >'-fX7^;u4i3 3$^Lr 1 j3?itS5«Mlll» 
4 0|zftgS*ih,rt^«. 1 3felS3SmSlal»4 0l*, S3SE 
HKai. ^7ia>-r>-y-ci. JSScaSStRi. h5> 
i^X^fQ 1 , |®3ftgtn;R2. h^>vX5i Q 2. SfitR 
3. y^f^— KD1. h^>X5 0(D1 JJC^^PN 1 . 

ffift(i«apN2, 7:*- »>*:^^a)ajfeffl6 7)S:ifA^e,)^i: 

y. h^>i?X4»Q 1 A^X-f-yf^^if h^>X5 0 
(D 1 P N 1 2?^S3SaiilHl»6 OI=S*I*- 

[0OO4] 2 3}fi£giEfBiSIal»6 Oli, h^r/X5O0!) 
2?^^^S N 1 Aai;s N 1 B. SS-fbUlKS 5. B3!E 

SN1Afl)#ai*. 2 5>;^^SN 1 B(D-5-;h-*y 
<. *fc, ISR^^PN 1 (CJ^U-C ^t^ii^ 
(SN1 A + SN1 B) i:««3!)<il>Jat\li$ (SN1 

A) tizisa^ssmt^Hxi^^o 

[0 0 0 5] ZOtzSt). mmSN-l A. SN1 BiOH 
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[0 0 0 6] «3!t«liU[HlK7 0(i, $S<bIaIK6 

isi%6 oottijmsiE I *a6t7 1 Tfttuj L, -f-roaiAB 

^3^HU'<;uz«iygsi5, #»«Igi^S8oi*. it« 

xaiBli:, ^f-f:*-— KD2<DAv— Kf=x5ry^A<gf 
^*4xfcPNP h5>i;x^8 2i:A^e,1ifiE$^t, S3S 
«ltblHlK7 o©aJ:^S-§- (itSS7 2roai*«#) A<h 

y» 8 2A<;j-3»LT. h5>X50<D2?fe 

#^0#IS$d>'t£t^*OfiS (SN1 A) fc«iygix.:5. 

[0 0 0 7] CflJSeJfeOX-f ':;5^>^«;lgIHl^-C(i^ ^ 
fflft^Oif^. 0(^)2^#Sro#aA<^L>;^ 
<D^^ (SN1 A+SN1 B) t$*t, t^tiMmmmm 

4 oA^&2^)Jl^s^Eaai[lS6 o-^i ?);it^PN 1 
miSi (SN 1 A+sN 1 B) irw^aiti-jsi:^. ^tJS 

[0 0 0 8] CCDi:^, 2;j^iSg!Eeil«lIl*eS'(b(HllS 
6 5 -C^mttl. 1 ?SiS3!t«jllHlK4 Offi!|<0«a$ijfflffl 
h7>e5X4iQ2l=7^'-K/««/^7$*l.5. ftoT. H 

t"^<Ot?» 1 2feilS![«3ilBlK4 OANP>2?3ei£a5«ailHll& 
6 0^O^ISm*x:j«.;i,:ip-»A<JiaSIS$*v4. 
T. 2;;^it3!EmjimE$S^<t-r-5Ci:A<1?^*, 
[0 0 0 9] ft^^9 0A<3f^l=6<^^^i:. K^^i^X 

Q 1 <Dnmm'^9n>m»bxm < y , ■^-roawBtPBiA* 

S<'Ei:«. St-ar, iM»=FSS i: «C « y 2 3»tt 

5ota*®gi I A<«i!^-r5rot?. m35^Hiiii»7 oA<-t 

*t$«femL» H U'<;i.fl)^i-^^ K^i/i?X5r 8 1 ©/<— 

xicgijn-r-5. c^ticfcy, h^^vx^ 8 i 

L» h^i/i>Xdr 8 2ji<:i-7L, K 5 >X 5 0 (D 2 JJ^J^ 
«CD#a$d^;&l\^©i[ (SN1 A) IzWy^jTl-So C 
OiSft. 13fc^filPNia)#ft!&t-S-l?*«*v&, life 

itS5«jllHlK 4 o *N c, 2 Ii%S3Sfll% 6 o ^(om^mm 
[0 0 10] c^ticty, 1 jj?is3sajiisiK4 o^|lJA^t» 

H^i. 2 2Rli[giE®Sig»6 0(©a^59OA<-f-;tlf5t*S 



[0 0 1 1] S6l*Se3lE©X-f •y^:^<jr^jg|Hl^a)fl6© 
ff9<DlB]»H$3«-ro i:<DfiE*(DX-<'y5'i/</^aai(iI!» 
I*. X-f -y^^y^^-Crfe-S/^r?— MOS FET2^ 
««ffll-r^9IZ$IJt9fflS«I5]K ( I c) 4$fi6fflL> X-f 

^ > $-^lz L r / <;ux *g ^ ^•(t-r S t 
[0 0 1 2] meoivtikoT.-^ v^j^^^m^m^a^mi^ 

14, 3>-ri/1*-7$ilLT/<'7— MOS FET2(Z^ 
*p**l5. CKO/^"?— MOS FET2J4, ^<D*f—h 

izmimisH^umm I C4a)aj:^i/<;i/XJcj:yx-f "^5=^ 
V^^fOW^+i, A*mff^Bf^6<ilc h^>X8©l .:5?# 
«lcB3JnLT. h7>X8(D2ajuiilCia3iE«*S«|S-r 

[0 0 1 3] 2^mizm$k^tit:iM^m:fHt. ^-Or- 
K9at;i o-csgsi^t, ^3— ^7a^';n ^ taiz-r 
>1*-1 2-0iFJt**i«Ci:l?. -^©iSgiEfcBAmatJtc 

umm I c4icj§ii*;ti-5. I C4(4, K-hms. 

■¥»ttl*«36*<^^b-r-Si:, 1 ofljx-f-v^r^^fffl/^r,— 
MOS FET2(D:*->-xa.— T^-fit^^^bS-a-SCi: 

fcit), ^^V^ra.—- r-fifc^'h* <-r4c:fe, W^Jttff 
SSS^bLTl^S. 

[0 0 14] ±IB©J:9l=, H6<D«fe3fe<OX-f -yg=^>^f 
1 •^ro/^'?— MOS F E T 2 ^X-f 'yf'^i^ 
[0 0 1 5] 

[|t§«A<S3lL*5<t-r-5^S] gi5(=5^Lfc«&3fE©X 

x^i Q 1 (ox-f -y^^^^fSiKa^gg-fb* •y-^:^^^^ o 
1 ©36SSiK»A<ffii<)TS<>5:y. MftAtSFg^JcJaS 
[0016] C<D:i^*^^^3t-rSfctolZ, @5|C5^L 

n?«mL. tttULfcSgSffiizjzy K5>x5 0©2* 
fijro^a ^ «j y ^ ^ ^ ?j a * t o r us . 

[0017] LA^S(r, CCOasic^LfceSSEODX-f y 

^fl^^;^^y. ElK«fiiA<:*:$<^i:y, ®JS<D/hS!ftA<-e 
^JSt^. ^fc. ^©t»£JS<OX-i'«/f^>ysSlal»-CI*, 
(- ^ >X 5 O A^ c, (4^$ o feSieroi^St L 3!i^S'«i: l^fc 
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=ts i^-rox-f (/^r?— MOS FET 

2) ^ffifflUTL^^fcto, aj^J/^*?— <D:*:^JE£X-< -y^^ 

(/<r7— MOS FET 2) OS^^SlC J: SX'f -v^ 

t^. ::;ftl4X'f -y^^y^T- C/^'?— MOS FET 
2) a)§*^a3!i<-^-^fc5ct(c^y, tti*/^^— 1= 

[0 0 19] *fc, H6(=a5Lfcfl£*©X-f 
miiSt?!*. /<r7— MOS F ET 2i: L-C§^#aA< 
/h^F'5:/<'7-MOS F ET^fflL^Tm^3/<■7— 0):^$ 
>S:«3ilcfiEfflLfclS^. S^gsfiA^/h^JEc/^r?— MO S 
FETtt. /<r7-MOSFET<D«ij£±;i-i/«ttjbtJS 
L^fci^). /^-^-MOS FETO:i->gtii(Cj:i)X'f 

[0 0 2 0] *SII3(*Ei±<Dja{=»^&**i,fctO!>-e. 
X-f-y^^^f^^^i: LT/^r?— MOS FET^^ffl 

«)^h$t^tt8ST?ffifflLf=ii^l=. /t-^-MOS FET 
[0021] 

Lrx-< •y^V^f^^-^X'T 'vT^xySflffli-rSX^' -^/^ 
>ym3SI^IKl=i3L^r, X-T LT. ^± 

#aA</h>S:*»l (Dh^>i?X4ti:, Sgi©h^>i?X 
^ l=M5lJSi^**t, »1 O K5>2?X^ J:y t3j-l/fita 
A</ht?fc5S2(7>h5>vX^«i:$t6l+^i:^tlr, til:t 

l=J:y«ai*ih.fcm3it1SlcSr3*, a*/<'7-At^4t)H 
SLfcL^i>filJ:y t:fc^i:St*lciimi »t;m2 0!) h 
5>vX$(^M5iJS!lf^*-t±. ttiA/^r?— 3b<L,g?l^fitJ:y 
t./h'SSt^lcli^l © h^i/i?X^(0^$S^i6f^$ 

•i*««fc5tc, «!i»iii»a)a*«ini«#$^i2ii;a2<D 
h ^ >s?x5r rcs«?A*-r s«giisi»t *iaitfc*<DT? 

CC-e, ±IH<Dmi at^m2(D h^i/i?X^li. 
z^"?— MO S F E T-C$><5. 



[0 0 2 2] *ig?B-ei*, «aii§»rcj:yffiii/<'7-iz 

T- fe ^ m 2 (0 h ^ :/ 2?x ^ ^ 3£?fijijif^ * -a- ^ :: t ic J: 
y . atjijgf® * +Lfcm 1 Aifm 2 © h ^ > i;x ^« rojisij 

lHlK^{*<0:<-:xtifii*. Si 05 h^i/vX4i03*$^ffl 

^'©«^^a^?^!lft^■t*■5J:5lcLru^sfc«>, x^r-y^ 

[0 0 2 3] 

xmmtmzmm-ri>o hi li^ssisic^c^x-f-yf^v 
^miiiH]i»<D-9i%(D}^8ia)[iii»igi$s$^-r. 

1 iCfctAT. z^-:?— MOS F E T 1 

*<-^#«Xf •y'f^V^fjfe^i-efey^ ^fc/^^— MOS 
F E T 2(*S^®aA</^*^£X-('•:/5^>y|fe^■cfcy, 
Z*iP,<DF ET 1 Si;2(* KU'r>l^±i:V— X|^±i: 

[O O 2 4] ^fc» z^*?— MOS FET1&U>2<D'& 

as^^=s^^^^rL^^. «jg4i5]ss3i*wg4m-^si^[5iK 

3 a i:2rD©§|ffl^X'r •;/^3 b&Uf3 cA^&3S:§„ X 
-f-:/^3bXi;3c 3 a * y ©«Jg4 

4ANt,<DflJP«#$z<r7— MOS FET1»Uf2l=a 

[O O 2 5] z*-?— MOS FETiaV2<D'& 

K U'T >l± h ^ >X 8 <D-^i^m 8 a * 
^l. #V— X(i«5itglttilHlK5$:n-LriSlfiEm3i6(3>ft 

l^«o ^fc, iS3SaaS6<D]EiJ«^t3>-r>-y-7i:(D 
jfgl^l*. h5>X8a>-JJ5#«8 a©flfe4g|=fta**i 

[0 0 2 6] h5:/X8<D-3U^®8 bl*. -SgA^SSlE 

-f:*-— K1 0(DTy— h\ r):/-7'i/-y-i 2(D-^RlfM. 
i^ffital 3fl5-ag^c•e^^^f;^^SSI*^^rl^■5o S3£ffl$f 
•< K 9 <D * V- KliSSSffl 'f K 1 O fO* V- 

2St^Ml^«ta1 3fl5#<feSg|z}$lK$*tri* 

■So filtatai 3a)iig«ii(©ai*BiEi*» $0fNiffi i C4i= 
[0 0 2 7] jJeiz. 5«c||Jfi©jg|8<D«if^j=ot^ri5i?B-r 
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z^"?— MOS F ET 1 <>:, M 

OS FET2<om*f—Hzmmt^ti^c 
[0 0 2 8] (tor. ai*/<'7— 3b<:^t^t^t^i=i*. 2 

oro/^r?— MOS F ET 1 Si;2 3!)<M5IJl!lf^L. 

MOS F ET 2<7)*^^^fflLTL> 

[O 0 2 9] J3?l=, tb^/lr?— A</Jv*txt#{7>iaf^|co 

t^ri5^w■rsl=. croa^i*, «3iisfeaiisiK5(=35*ts 

S3Si<Bf3ta> Lfrt^fiSJ: y < . C^tlcj: y S3!E« 

OS FET20y— KD^Ir^Jp^tlS, 
[O0 3 01 SEoT. tii*/<9— A</hSFtxi:^|ctt, 
9— MOS FET2®^A<!JflPL. W^/^r?— A</Jx5f 

[003 1] 

inKwmi nis^jcDiajjsigstH^^^-r. PS*, ait 

•5. @2l=:^-r^2S^|^^ @ 1 CDm3!E«6tilIil%.5 U 

^1 4, SI^BlEISi 5, *U>hh^>xi 
6<D-2R«iBI. «»i1 7, y-f:*— Kl 8. a^T^^-y- 

[0 O 3 2] /^r?— MOS F ET 1 SU:205V— X 

-5, *fc, *U>hh^>X1 6(D-a?i^SlZli«j5t1 
7 A<M?IJSfii3F^-Cl^-5<, M(=. *U>hh5>X1 6 

-aiA<d^-r;i--Ki sotz-rc^si 

3F*t» flfe4gA<3>Tr>-y-i 9 0— «Btitl=ftl6**VTt^ 
■So ^-r?!-— Kl 8<0*V— K(*. 3>-r>-tM 9<D'lte 

Coo 3 3] a^/^u-^ii 4(i. si5A*ai^-i=sm 

«IE3S1 5A<ffig|$*i, ffl:^«#|=J:yX'f ^^2 OS 
X-f ry^2 Oli/^r?— MOS F 

ET 1 (D^—htmmm i c4(Dttj*i^^t(DWicis(t 



[0 0 3 4] :iommm<DWimz'oi^x^^-r 
■So ii35«iias6A^e,a)A^iii35«mi4, 3>7*>-y-7 
*aLr/<r7-Mos fet i ai;2i=««&$4x«. 
;i©/<r7— Mos FET1&UC2I4, -f-roy— Kren 

UatsH^Umm I C4(7)tiS*]/OUX(cJ:yx-f -v^i/^ 
$)Jffli*^i.. A*«JI$Br®fi<il=hv>X8(01 JJcs^iSlz 

EPiraur. i'5:/X8©2jj?ffliii=itsiEaA$gie*i* 

[0 0 3 5] h^i/X8<D2JfefiaiZ-?)?#^i:-j5i;#|| 

(omtimmtumm i C4iz!ii3s**i«. i C4 

I*. A*SE^ffi*m3SA<^<f^«fc. /<'7-MOS 
FET1. 2<D:i->'ro.—^^it^^itt-^iZtX. 

mtimK^^^izum-r^o -r^ctp^. aj;»j/<r?-A</h 
>7*^— 'r-fit*/jx*<-r sct-e, a*mji*$^^t 

[0 0 3 6] cc-e. ab -7— jS: -St. x-f 
•>5=->y«Ji<D— j3?f(Hcte5*Ui/h h^i/XI 6©— 

1 6<7)-?>;#^lcM5iJ}£g|*;Kfc«Sv1 7 1=1*. * u:^ 

«tn;i 7<0«titfiS/cj£Cfc«JIA<36±f -So Sfiti 
7lza6*Lfc«Ett. y'f;i--Kl 8ta>T:/-y-i 9 

i=cfeyssii**t. =«>/<u— ^ 1 4<Di^siEAii«BT-i= 

A*3f*i-5, 

[0037] =i>/<U-5« 1 4liJtIHCDS3St«li<t»* 
BffaSi 5*^&SfiA*fiS^lcH^^lD**v■CL>*Sma^ 

±i5©sg5mEA<«*«i±j: y 4,:*:^ < ^ESi5ifaA/< 

■7— A<*g?< JfeSt, =1>/<U— 5t 1 436^&ffiij*ii* 

/N'T UXyKDft^lCcfc yx-r •v^2 O 

CO^a, I C4(DaJ*$!lffllfi-^(4/<'7— MOS 

FE.r ^■SLXS2a)mf—\■[z^\m^i(l. mos 

F E T 1 ai;2 ifitmmv^-rh, 

[0 0 3 8] iStmt. m±^m.a)']^ttSi/^n-MOB 
F E T 2 ©^$fflL>rX-1' •^^^■Jf $?T-3Tt^f=fc*i. 

/^r?— <^«i:. /^r?— Mos FET05;j->« 
J:*x-f y^i/^ai^j: y 4,;i-i/«tit(c ji^x-f -v^i/ 
tz. 

Coo 3 9] c^xfci^L, c:<Diiisc!l-cj*v mti/^r>— 

A<BliSfflJ:yt.:^^<35:«,i:, X-f 2 O L 
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^t^*^ :tt^^tKm^mz/l\tSiS:/irf—MOS FET 
^''liIIS<0*>ffittA</<'7— MOS FET2<D^*$fflt> 

rL^fct^iy t/^r?— Mos f et i xt;2©M5ij 

[0 0 4 0] aj;^!/^^— A<'^^Ft^<l:#l*. 

ft. fititl 7f=*^-r S«BE=t/h$<JS:y. 

^ 1 4l4D-U/<;KD«#$ai*lL. X-<»i/^2 O^:*- 

:7i:-r'5. X-f •y5^2 0A^;i-7-r'5i:. MOS 

F ET 1 (Of- hizitumm I 4(Dm*$ij»ffi^i*x-f 

S«:/<r7— MOS FET2a)>*.-C«^*^l«, 
[0041] CCt?. mSlZTR-r^OlZ^ 
FET(75A*SMCiss«*v -tr— h • Klx-f^raODg 
^#«Cgd (Cmi) h • V— XS<0§±#4CsS 

1/P^CD§*§»Cgd (Cmi) i: KU-O ■ V— XF^(D^ 

OX-f-y^Z/yaifel*. ±IB©A*#SCiss<ttil*§ 

*!S:i:#<cl*. ^*#fi©/h$^c/'!'7— MO s fet 
2-eX'f 'y^:^y$r«^tl=J:y, X-f-^^^^^liife 

[0 0 4 2] *IISE0lJ(Cj:^xtf, zi^/^U 

1 4lzA*^FtLSS3S«ffiA<»itl«mj:y4,^t^< 

JEt/^'?— MOS F E T 1 *S±Sfi<D/h*&/<r7— M 
OS F ET2 tM5>jaft^F-|+. ^fc, a>/'?L/— 
4 lcAA^?;h,«SgiEBlEEA<Slil«JEck y < 
ta * / < -7— A</J^ * J5: t (c (4. §^SS(D/J^ * )&/ < 9 — 
MOS FET2©^$l||f^$1±TX'f ^;f^l/^fr-5C 

[0 0 4 31 *S£W<DB2|gl6«IJIZOL^TiJ^BB•r 

•5. m4it^9tmiztj:^:^-( ^v'j^iyCfmmmmaimzm 

izitm-n^^nL. ^nmm^'^K-r^o SiAizm-t 
m^mit. aj;^/<'7— <D«a* h5>x8<D:z?je#js« 

[0 0 4 4] l=ifc0l|Lfcm3SEI4h^>X8(D 
^. *^>hh^>;^2 ia):::2fe#||lzi*Sfii2 3A<3£ 



mmit. -ag*t^^-f^-K2 3a)7/-K(c8ig8**i. 

^fe^gA<a>7'>-y■2 4<D-4igt^%|=Slfe^^t■CL^-5o $f 
-f5i-— K2 3©*V— Kl*» 3>-T>1*-2 4<0<ftig(Zlt 
i^*:h.5-:^. ^1 1 40D*SIEA*«I-T-I=S 

[0 0 4 5] ;itii=j:y, co>silS0aicj:*ttf. tll*/< 
'7-*<**t>i:*|zli, 5r-f:t-K2 3aUf^>•T>■y■ 
2 4T?S35E$*i.T3>/<U— $ 1 4lcA**ii*S3SE« 

i±A<«»«j±ai 1 5 J: y (osmaffi J: y t < jec y . 

X-l'-y^^2 0A<:;i->*^t«©-C, m 1 UlS^Jt 
>«6t©/h*<t/<r7— MO S F E T 1 $$^$a0>/h 

^JEt/'C^-MOS FET2tJfe?lja<^*-e-«. 

^^i:tl/^'7-M/^$t^t^l*. 5r-r:i— K2 3»t;=ii/7* 
>-y-2 4T?SiS$*tra>/<U— $t 1 4l=A*$*i5B 

ssmsA^si^isiEas 1 5 j: y os^uss J: y < «: 

y. x-i'-:;T2 03b<:i-7**i«(D-l?. S^asao/h^JS: 
MOS FET2(D^$i!|ft$-t±TX-r^g^:yy 

[0 0 4 6] 

tttillsl»l=«feym*/<'7— (cjBCfcSSSfil* h^>;^(D 
A*a3EXI*ttl*«giElcS-^^;giaiL. :fettJ[51K(c J: y 

L t^fit.fc y i: ^lcl4§;i§aA</h'S-5m 1 <D 

$3£9iJi!if^*-t±sct(zj:y. 

m2© h5i/e?X^«(D3£5iJi51K^{*:<r);i->«ta$, Bl 
§±^at;i->«ift(0^tt»©x-f -yf^i/ya 

[0 0 4 7] *fc, :*:ilg9lcj:*t(f, tbA/W-3!i<L# 

t^fit* y ^/h^cst s^igsaAMx'S:^:?^©^ i 

(Dh'y^'JX^CD^^m^mi^^lt^ZtlzjziJ^ X-f 

mm±i^<oiR^iz^it^m-^^ 
[01] :$^^mztji^x^ 'uT:^<fm&mMt<o-mii&<D 

[03] z^"?— MOS F ETiDSI^eiaojSiMHUfe 



^BB^PI 1-1 5 0 9 5 1 



[@6] t£3lEOX>f ^7>^m3g|l]%0}fitt(D^a>[ll%B 

1 ^^tttaO/hSLV^'?— MOS FET 

2 S4§S(0/h*lV<'7— MOS FET 

3 ^^[hI% 

4 ( I C) 

5 m9S«lttilEl» 



6 eslEfiSi 

7. 19, 2 4 ^>7':y*)- 
8 h^l/X 

9, 1 0» 18. 2 3 S3!tffl5f-f:i--K 
1 1 f-3—</^^JU 

1 3 mi^sts 

1 4 aiz/lu— 
1 5 1t9!EmiE3i 
16.21 *U> h h^i/X 

1 7. 2 2 asiE^u^set 

2 0 T.'ivf- 
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